A Field test over 11 km with the SIC vertical drain system was carried out in January 2005 up till January 2008 and placed at Skodbjerge at the Danish west coast. Already after 6 month has the vertical drain system stabilized the beach in an equilibrium profile. The average beach level from the dune foot and 100 m. wide was after 3 years up to 157 cm higher in the drained areas in relation to the reference area 2. The erosion was stopped in the drained area's, and the sand drift increased to the dune system over the next 3 years. The sand drift from the beach to the dune system is calculated to 69 -76 cubic meters pr. meter along the coastline in the drained areas over 3 years.
Introduction.
In accordance with the agreement of 10 Juni 2004 between Skagen Innovation Center (SIC) and the Ministry of Transport a field test with purpose of demonstrating the efficiency of the SIC vertical drain system as a mean for coastal protection was initiated in a meeting 24 August 2004.The project is started up in January 2005. The test period is three years. The first evaluation report was agreed to be made after the first 6 month. Afterwards are the results evaluated yearly and finally after 3 years. It was agreed with the Ministry of Transport that the effect of the SIC system should be compared to conventional coastal protection methods. The Danish west coast is a high erosion area as we see in fig 1. The erosion at 110 km is total 4.030.000 cubic meters yearly. This coastline is nourished with 2,5mill. cubic meters sand yearly over the last 25 years. The net result of the sand nourishment over 25 years is negative with -38.250.000 cubic meters and the efficiency is negative with 160% yearly after an investment of 2.0 billions DKK equal to 270 mill. Euros. This is the background for the interest from the Ministry of Transport to support development of new effective and environmentally friendly coastal protection methods. The PEM modules are placed in a matrix along the coast line, with a distance at 100 meters between the rows and 10 meters in the cross. The PEM modules are 175 cm long and are submerged 25 cm under the beach surface and are normally not visible at the beach. There are max 11 PEM modules in each row, because we don't like the beach wider than 100 meters.
Survey

Fig. 9
The survey program is quarterly with 13 surveys over 3 years. There is 100 meters between the survey lines at the beach and the tolerance is below 2 cm. The survey and data processing are done by Carl Bro A/S Denmark.
Fig 10
In the first year the sea survey was quarterly and half yearly in year 2 and 3 in the project period. The distance between the survey lines along the coast line is 200 meters and 600 meters out in the sea.
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The evaluation is based at the dunes, average beach level (ABL) 100 meters wide from the dune foot (Fig. 12) , and offshore 1 and 2 both 300 meters wide. 9  13  17  21  25  29  33  37  41  45  49  53  57  61  65  69  73  77  81  85  89  93  97 101 105 We have a laser scan survey with airplane, as cover the area from the dune foot level 4 and 300 meters inside in the hinterland over 22 month. The result is very significant. The sand drift to the hinterland is 50 % higher from the drained areas in relation to ref. 1 and 3. There is no accumulation in ref. 2, because we have big sea erosion in the dune front with a negative ABL at -29 cm at the beach.
Average Beach Level
Drain Capacity.
The main filter has a drain capacity at 150 l per minute equal t The main filter has a drain capacity at 150 l per minute equal to o 9000 l per hour 9000 l per hour 10 filters has a drain capacity at 90.000 l per hour 10 filters has a drain capacity at 90.000 l per hour Over 6 hours the Over 6 hours the dain dain capacity is 540.000 capacity is 540.000 litre litre Fig. 19 The drain capacity at the main filter is tested by water flow with tap water. The test shows the main filter has a drain capacity at 150 l per minute. In fig. 22 we see the effect of the drain tubes by Skodbjerge in the PEM area 2 after 6 month in July 2005.
